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[DESCRIPTION! 

{invention Title) 

Method of preparing oral mueoadhesive tablet 

5 

[Detailed Description of the Invention] 



The present invention relates to a method of preparing a 
pharmaceutical preparation for oral cavity administration, 
lo Wore particularly, the present invention relates to a method 
of preparing a tablet adhesive to the mucosa of the oral 
cavity, which can be used for treating local inflammation in 
the oral mucosa or allows drug administration via the oral 
mucosa. 

15 To date, many methods have been suggested to treat 

aphthous stomatitis or administer medicaments through the oral 
mucosa because they provide convenient administration of 
medicaments and avoid the primary metabolism of medicaments by 
the liver. 

20 However, to administer medicaments via the oral cavity, 

the desprption of dosage forms by saliva secretion and mouth 
movement should be prevented. In this regard/ many attempts 
have been made to develop pharmaceutical formulations using 
polymers having mueoadhesive property. Methods of preparing 

25 adhesive tablets pr ointments have mainly been developed. For 



1 
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example, U.S. Pat. No. 4,059/686 discloses a pharmaceutical 
preparation for oral cavity administration comprising a medical 
polymer having an adhesive property as a major base, such as 
polyacrylate or salts thereof, and an excipient, such as 

5 crystalline cellulose, lactose or sorbitpl. Japanese Pat. Laid- 
open Publication No. 130421/78 employed hydroxypropyl cellulose 
and polyacrylate or salts thereof. However, when medicaments 
are tablet ted with these polymeric bases by simple mixing, the 
resulting tablets have . a very high initial drug release rate. 

10 Also, in thi& case, suscained release tablets are difficult to 
manufacture . 

Thus, the preseht invention relates to a method of 
preparing an oral mucoadhesive pharmaceutical formulation which 
is capable of solving the above disadvantages and has inproved 
15 efficacy. 

the present invention relates to a method of preparing an 
adhesive tablet that has an excellent property of adhesion to 
the oral mucosa and allows the sustained release of a drug to 
an adhesion site. 

20 In detai 1 , the present invent ion rel at es to a me t hod of 

preparing an adhesive tablet, comprising dispersing a medical 
polymer having an adhesive property, an excipient and a 
pharmaceucically active cpnponent in a solution, spray-drying 
the resulting eolution under suitable conditions 5 to provide 

25 micro pellets, adding a suitable excipient to the pellets and 
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tabletting the pellets. 

A large number of medical polymers are known to have an 
adhesive property. Among them, medical polymers useful in the 
present invent ion include polyacrylate or salts thereof , 

5 polyacrylate copolymers containing a small amount of allylic 
acid (trade name: Carbqpol) , hydrcocypropyl cellulose, 
hydroxypropyl methyl cellulose , hydroxyethyl cellulose and 
salt* thereof, and polyalginic acid and salts thereof. Most 
preferred are polyacrylate and copolymers thereof, and 

10 hydroxypropyl cellulose . 

The present invention will be described in more detail aa 
follows. An aqueous solution of a polymer- of a suitable 
concentration is prepared and adjusted to a suitable acidity. 
The polymer solution is mixed with a pharmaceutically active 

15 substance in a suitable ratio and stirred to provide a 
homogenous ly dispersed mixture. The polymer solution 

preferably has an acidity of 5 to 9 , and moot preferably 6 . 5 
to 7.5. A total polynuar concentration in the polymer solution 
preferably ranges from of 0,1% to 0,2% by weight. The weight 

20 ratio of polyacrylate or polymers thereof to total polymers 
ranges from 0.5 to 0 * 9 , The weight ratio of hydroxypropyl 
cellulose or other cellulose esters to total polymers ranges 
from 0-1 to 0.5. Most preferably, the weight ratio of 
polyacrylate or polymers thereof to total polymers ranges from 

25 0 . 5 to 0.75. Also, the weight ratio of the pharmaceutically 

3 
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active substance to total polymers ranges from 0.001 to 0.005, 
and most preferably 0.002 to 0.004. 

Hie mixture of a drug and a polymer is spray- dried using 
a spray-dryer to provide micro pellets. The conditions of the 

5 spray-drying for preparing micro pellets are in detail, as 
follows. A spray nozzle is preferably 0,1-1.0 mm in diameter. 
More preferably/ a spray nozzle having a diameter of 0.5-0. a 
mm is suitable to achieve the objects of the present 
invention. A spray air pressure is preferably 2S0-500 NI 

10 (Newton liter) , and most preferably 3 50-400 NI, wniob is moat 
suitable for producing pellets of a suitable size. The 
cott£>ressed air used for spray-drying is preferably at 200- 
250°C. Micro pellets prepared under these conditions are then 
subjected to tabletting using a general tabletting machine to 

15 provide oral mucoadhesive tablets. 

The present invention has the following advantages. The 
oral mucoadhesive tablet prepared according to the present 
invention is suitable for application by adhesion to a local 
site of inflammation in the oral mucosa compared to 

20 conventional ointments. Also, the adhesive tablet of the 
pxtiStMiL invention is superior in properties a£ adhesion to the 
oral mucosa and drug release to conventional adhesive type II 
formulations. These advantages are believed to be obtained 
from che distribution of a drug in micro pellets prepared by 

25 spray-drying. When adhesive tablets are manufactured by a 

4 
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tabletting process based on simple mixing, a drug is mainly 
distributed on the surface of the tablets in the form of 
particles, and, as the adhesive tablets swell due to saliva, 
the drug is mostly released at early stages. 
5 However, when tablets are prepared accor4ing to the 

present method, drug molecules evenly distribute in spaces 
between polymer molecules. Also, as the tablets swell due to 
saliva, they are slowly dissolved and slowly release the drug 
molecules to an adhesion site. 

10 Standard drag release tests for pharmaceutical 

preparations for oral cavity administration are not 
established. Thus, the present inventors introduced a gel- 
phase assay, where a gel absorbs a drug released from tablets, 
and the amount of the drug remaining in the tablets for an 

15 initial period of six hours is measured. This method is 
called w Residual Drug Content Assay" , which is based on 
adhering an oral strip containing a email amount of a, drug to 
a gel for a predetermined period of time , measuring the 
remaining amount of the drug in the detached oral strip, and 

20 calculating an absorbed amount of the drug by subtracting the 
remaining amount from an initial amount of the drug. This 
assay on a gel phase resulted in the finding that a drug 
released from the present adhesive tablets is absorbed by the 
mucous membrane with the passage of time, 

25 Examples of drugs useful in the present invention include 
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triamcinolone, triamcinolone acetonide and triamcinolone 
acetate * 

A better under standing of the present invention may be • 
obtained through the following exajrqples which are set forth to 
5 illustrate, but are not to be construed as the limits of the 
present invention. 

EXAMPLE 1 

An aqueous solution of 4 L was prepared using 0-75%<w/w) 
10 of carbopol 934 and 0.25% (w/w) of hydrwypropy] cellulose, and 
supplemented with 0 . 1 g of triamcinolone acetonide. The 
aqueous solution was then stirred for over six hours to 
sufficiently mix the compounds- The mixture was spray-dried 
using a nozzle having a diameter of 0.7 mm, thus producing 
15 micro pel lots. 

In the spray- drying, the mixture was sprayed an a. flow 
rate of 360 ml per hour, and the nozzle Was set to have an air 
preeeure of 360 Ni. The air used in the spraying we^s 
maintained at about 220*0. About 50 g of micro pellets were 
20 obtained/ and the micro pellets were about 5 p in mean 
diameter . 

EXAMPLE 2 

The micro pellecs prepared in Example 1 were tabletted CO 
25 have a thickness of about 1.2 "mm, a weight of about 50 mg and a 

6 
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diameter of about 6 mm . The tablets had the following 
properties 4 



Mean hardness 


Adhesive property (g/oif 1 ) 







5 EXAMPLE 3 

The tablets prepared in Example 2 were evaluated for drug 

release in a 3% agarose gel at 37 Q C. The released amount of the 
drug was analyzed by measuring the residual drug content in the 
tablets after a predetermined period of time by liquid 
10 chromatography. The results are a© follows , 



Time (nr) 


0 


1 


2 


3 


4 


6 


Residual drucr content (u?) 


26 


24 


23 


22 


21 


IS 



COMPARATIVE EXAMPLE 1 

300 g of carbopol was mixed with 100 g of hydroxypropyl 

15 cellulose and 1 g of triamcinolone acetonide* The mixture was 

formulated into tablets about 1.2 mm thick/ about 50 nig in 

weight and about 6 m in diameter. The tablets had the 
following properties. 



Mean hardness 


wSheaive property (g/cm 2 ) 


3.C±0, 5 


620 



20 

COMPARATIVE EXAMPLE 2 

7 
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The tablets prepared in Conparative Example 1 were 
evaluated for drug release in an agarose gal at 37°C. The 
release amount of the drug was analyzed by Treasuring the 
residual drug content in the tablets after a predetermined 
period of time by liquid chromatography. The results are as 
follows . 



Tim* (to) 


0 


1 


2 
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4 
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Residual dxug content t^Q) 


26 


24 


23 


23 


23 


23 



10 



8 



PAGE 18/21 * RCVD AT 11119/20044:16:04 PM [Eastern Standard Time] 1 SVR:USPT0-EFXRF-1/2 1 DNIS:8729306 < CS1D:631 549 0404 * DURATION (mm-ss):0446 



11/1-9/2004 16:24 FAX 631 549 0404 



STRIKER & STRIKER 



-+ US PTO 



@019 



I CLAIMS] 

tciaim U 

A method of preparing an oral mueoadhesive tablet , which 
5 is based on spray-drying* an aqueous solution prepared by mixing 
a water-soluble polymer and a pharmaceutically active substance 
to provide micro pellets, 

IClaim 2] 

10 The method of preparing the oral mueoadhesive tablet 

according to claim 1, wherein the water-soluble polymer is 
polyacrylate, a polyacrylate copolymer, hydroxypropyl 
cellulose , hydroxypropyl methyl cellulose , hydroxys thy 1 
cellulose, or polyalginic acid, 

IS 

[Claim 3] 

The method * of preparing the oral mueoadhesive tablet 
according to claim 1, wherein the pharmaceutically active 
substance ia triamcinolone, triamcinolone acetonide or 
20 triamcinolone acetate. 

f Claim 4] 

The method of preparing the oral mueoadhesive tablet 
according to claim 1 / wherein the spray-drying ia carried out 
25 using a spray nozzle 0.1-1,0 mm in diameter under air pressure 

9 
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of 250*500 NI and air temperature of 200-25G c C. 
[Claim Si 

The method of preparing the oral mucoadhes ive tablet 
5 according to claim l r wherein the aqueous solution/ prepared toy 
mixing the water-soluble polymer and the pharmaceutically 
active substance, ia prepared by mixing 0.5-0-9 wt% of a 
polyacxylate copolymer, 0.1-0.5 wt% of hydroxypropyl cellulose 
and 0.001-0,005 wt% of triamcinolone acetonide. 



10 
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[abstract] 

Disclosed is a method of preparing an oral rnucoadhesive 
pharmaceutical f ©rtnulat i on . 

5 The method solves disadvantages encountered in the prior 

art associated with tablet ting a drug and a polymeric base by 
single mixing , including a high initial release rate of the 
drug in the mouth and difficulty in formulating, sustained 
release tablets, and has inpr-oved efficacy. The method 

10 includes dispersing a medical polymer haying an adhesive 
property, an ©recipient and a pharmaceutically active component 
in a solution, spray- drying the resulting solution under 
suitable conditions to provide micro pellets , adding a suitable 
excipient to the pellets and tabletting the pellets . 

15 The oral mucoadhesivc: tablets prepared according to the 

present invention are suitable for application by adhesion to a. 
local site o£ inflammation in the oral mucosa compared to 
conventional ointments . Also, since drug molecules in the 
tablets of the present invention evenly distribute in spaces 

20 between polymer molecules, as the tablets swell due to saliva, 
the tablets slowly dissolve and slowly release the drug 
molecules to an adhesion site. 
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